Physical mapping of rRNA genes in Medicago sativa and M. glomerata by fluorescent in situ hybridization.
Fluorescent in situ hybridization (FISH) was applied to diploid and tetraploid subspecies of alfalfa (Medicago sativa L.) to investigate the distribution of rRNA genes and to utilize the sites of 18S-5.8S-25S rDNA and 5S rDNA sequences as markers for studying the genome evolution within the species. Medicago glomerata Balb., the species considered to be the ancestor of alfalfa, was included in this study in order to obtain more information on the phylogenetics of alfalfa. Simultaneous in situ hybridization was performed with the probes pTa71 and pXVI labeled with digoxigenin and biotin, respectively. In the diploid taxa, M. glomerata, M. sativa ssp. coerulea Schmalh and ssp. falcata Arcangeli, the 18S-5.8S-25S rDNA sequences were mapped to two sites corresponding to the secondary constrictions of the nucleolar chromosome pair, while 5S rDNA appeared to be distributed in two pairs of sites. Chromosomes carrying 5S loci could be distinguished on the basis of their morphological characteristics. The number of rDNA sites detected in the tetraploid M. sativa ssp. falcata and ssp. sativa (L.) L. & L. were twice the number found in the respective diploid ssp. falcata and ssp. coerulea. The results of this study show that the distribution of ribosomal genes was maintained during the evolutionary steps from the primitive diploid to the cultivated alfalfa. Modifications of the number of rRNA loci were not observed. The importance of in situ hybridization for improving karyotype analysis in M. sativa L. is discussed.